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I N T R O D U C T I O N 
In this r epor t a r e summar ized the r e su l t s of the m e a s u r e m e n t s 
of environmental radioact ivi ty per formed by the site survey group of the 
Pro tec t ion Serv ice . The personnel of this group, which is supervised by 
Prof. A. Malvicini , chief of the Pro tec t ion Service , is the following: 
physic is t : P . Gaglione chemis t : M. de Bortol i 
radioact ivi ty m e a s u r e m e n t s : O. Malgar in i , E . Lovati 
monitoring network and sampling: G. Brughera , L. Pasqual in i 
chemical l abora tory : E . Pecchio , L. To r to ra , O. Cadario 
s e c r e t a r y : A. Schieppati . 
The work is c a r r i e d out in a chemica l l abora tory and in a r a -
dioactivity m e a s u r e m e n t s labora tory , equipped for gamma and alpha spec -
t r o m e t r y and low-level beta counting. 
The following r e p o r t s on the same subject have a l ready been 
published: 
CNI - 43 Misure di radioat t ivi tà ambienta le , I sp ra 1958 - 59 
CNI - 95 Misure di radioatt ivi tà ambientale , I sp ra I960 
EUR - 223i Misure di radioat t ivi tà ambienta le , I spra 1961 
EUR - 48 l i Misure di radioatt ivi tà ambienta le , I spra 1962 
EUR - 2213e Environmenta l radioact ivi ty, I sp ra 1963 
Main object of the m e a s u r e m e n t s pe r fo rmed is the constant 
knowledge of the radioact ivi ty levels in the environment of the E u r a t o m 
I sp ra Es tab l i shment , in order to identify and evaluate incidental r ad ioac -
tive contaminations caused by the Es tab l i shment itself. 
Since the beginning of the survey the data collected a r e r e p r e -
sentative only of the ar t i f ic ia l radioact ivi ty produced by weapon test ing 
and of na tura l radioact ivi ty, both of them contributing, a lmos t ent i re ly , 
to the i r r ad ia t ion dose of the population in the env i rons . 
The personnel devotes itself a lmos t completely to routine a c -
t iv i t ies , yet efforts a r e made to improve the techniques and to tes t new 
Manuscript rece ived on Ju ly 12, I965 . 
methods , with the a im of increas ing the quality and the quantity of the 
work. 
During I964 th ree impor tant s teps have been made on this 
way: 
i) soil analyses were s ta r ted ear ly in the year ; -
ii) a spec t rome te r for the m e a s u r e m e n t of the cascade gamma 
emi t t e r s in var ious ma t r i xe s was set up in autumn; 
iii) in the las t weeks of the year were begun the works of c e n t r a -
l isat ion to the building N. 51, were the group is lodged, of the 
data of a i r radioact ivi ty f rom the control s ta t ions: the connec-
tion, via telephonic cab les , will make poss ib le the d i rec t r e a -
ding, in a room of the building, of the values given by the m e a -
suring ins t ruments si tuated in the s ta t ions . The two fo rmer to-
pics a r e d iscussed more widely in the next chap t e r s . 
Starting f rom 1963 among the act ivi t ies of the si te survey group 
it was included also the control of the liquid was tes f rom the decontamina-
tion plant for l iquids. During 1964 seventeen waste samples were analyzed 
for g ross alpha and beta, gamma emi t t e r s and s t ron t ium-90 . 
Mr . E . Van der Str icht , chemis t of the site survey group; s tar t ing f rom 
September 1964 has been t rans fe red to the Di rec to ra te for Health and Sa-
fety - Bruxe l les . 
AIR RADIOACTIVITY 
The control of a i r radioact ivi ty has been c a r r i e d out in five 
Stations si tuated on the boundary of the Es tab l i shment (see F ig . 9). The 
new s ta t ions , which have had been foreseen to be ready late in 1964, o­
wing to delay in construct ion, will begin to work ear ly in 1965. 
The equipment of the stat ions and the m e a s u r e m e n t s pe r fo r ­
med a r e unchanged. 
In Tables 1 to 12 a r e repor ted the daily values of g ross beta 
radioact ivi ty concentrat ions in air m e a s u r e d in each station and the daily 
average va lues . The la t te r a re r ep resen ted in the h i s tog rams of F igu re s 
■2 
1 and 2. The maximum daily value, average of the s ta t ions , 4 . 5 p c / m , 
occu r red on January 6; this value is more than 7 t imes lower than the 
maximum value m e a s u r e d in 1963, which occur red in January a l so . The 
i nc r ea se in a i r radioact ivi ty , which is noticed in the las t days of October, 
is due to the chinese burs t of the 16th of October . This burs t caused also 
a smal l contamination of herbage and milk. 
Radiochemical separa t ions of s t ron t ium­90 and ces ium­137 
and gamma spec t rome t ry m e a s u r e m e n t s of other radionucl ides have been 
per formed on the monthly pooled samples of a i r f i l t e r s . The r e su l t s of 
these m e a s u r e m e n t s a r e repor ted in Table 13, together with the average 
monthly values of g ross beta radioact ivi ty . A plot of s t ron t ium­90 and 
ces ium­137 monthly air concentrat ions is given in F igure 3. 
F r o m the data it may be seen that: 
i) the average air concentrat ion of s t ront ium­90 during 1964 has 
­14 / 3 been 3 . 0 χ 10 c / m , value lower than that of 1963 by a fac ­
tor 1.7; 
ii) the average fract ion of g ros s beta radioact ivi ty due to s t ron ­
t ium­90 and ces ium­137 in 1964 has been 6. 6%; 
iii) the ces ium­137 to s t ron t ium­90 ra t io (calculated on the y e a r ­
ly average values) has been 1. 50. 
Envi ronmenta l radiat ion levels due to a rgon­41 discharged 
from the stack of the I s p r a ­ I Reactor a r e moni tored continuously at the 
a r e a survey s ta t ions . As indicated in F igure 9 these stat ions a r e on site 
at thei r equipment to m e a s u r e gamma radiat ion field is desc r ibed in Ref.(l). 
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The highest radia t ion levels due to a r g o n - 4 I a r e r ecorded at 
Station 2 (the c loses t and more downwind to the Reactor) and the monthly 
values for the y e a r s 1963 and 1964 a r e repor ted in F igure 3 b i s . The 
year ly average exposure is about 3 m r e m , which is negligible compared 
to the na tura l radiat ion level of about 90 m r e m / y e a r m e a s u r e d on s i t e . 
2. FALLOUT RADIOACTIVITY 
2 
Monthly samples of total (dry and wet) fallout a re collected 
on a 4 m " a r ea and total beta and gamma spec t rome t ry m e a s u r e m e n t s as 
well as chemical separa t ions a r e per formed on the dry res idue obtained 
from evaporat ion. 
Gross beta radioact ivi ty, s t ron t ium-90 , ces ium-137 and so -
me other radionucl ides deposited at I spra a r e given in Tables 14 and 15. 
In F igure 4 is r ep re sen ted the h i s tog ram of g ros s beta r ad io -
activity monthly deposition f rom F e b r u a r y 1958 through 1964. The same 
is made for s t ron t ium-90 and ces ium-137 in F igu re s 5 and 6 r e s p e c t i v e -
ly; moreove r , in F igure 5 is plotted the cumulative deposit of s t ron t ium-
90, which at the end of 1964, attained the value of a lmost 120 mc/ lvm . 
During I964 the shor te r lived nuclides like s t ron t ium-89 , r u -
thenium-103 and ce r ium-141 were no more detectable , excepted a shor t 
period following the chinese bu r s t . In the month of December a lso the a-
mount of z i rconium-95 + niobium-95 became negligible. 
Stront ium-90 deposition, 22. 6 m c / K m , was about the half 
of that occur red in 1963 and also precipi ta t ion was near ly halved (IO6O 
m m against 1942 mm). 
In order to m e a s u r e the fallout activation products having 
gamma radiat ions emitted in cascade a "sum. coincidence" spec t rome te r 
was set up late in 1964 (2). Direc t de terminat ion of radionucl ides like 
sodium-22, cobal t -60, y t t r ium-88 and antimony-124 in fallout samples 
was thus possible and their concentrat ions f rom 1963 through 1964 a r e 
repor ted in Table 15. 
Some differences in fallout r a t e s between f ission products 
and activation products may be noticed f rom the data r epor t ed . 
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HERBAGE RADIOACTIVITY 
Samples for the control of herbage radioact ivi ty a r e collected 
in the following s i t e s : B a r z a , Brebbia , I sp ra , Osmate , Monvalle, Taino 
and Roccolo. The f i r s t four s i tes a r e also milk sampling points and the 
l a s t one is the hill on which is located building N. 51 (see F ig . 10). Mo-
reover five sampling points a r e located within the Es tab l i shment (see 
F ig . 9); additional samples a r e collected whenever this is judged n e c e s -
sa ry . Samples have been collected on a monthly bas i s during the growing 
season and each sample (2 Kg f resh wt. ) is made up of severa l s u b - s a m -
p les , collected in different fields at each si te , in order to obtain a good 
rep resen ta t iv i ty . 
Samples a r e dr ied and submitted to gamma spec t rome t ry m e a -
surement ; on an ashed aliquot of each sample chemical separa t ions of stron-
t ium and ces ium and flame photometr ic de terminat ions of calcium and po-
t a s s ium a re pe r fo rmed . Only a few photometr ic de terminat ions of stable 
s t ron t ium a re made on pooled samples to take it into account in the ca lcu-
lat ions of the chemical r e c o v e r i e s . The r e su l t s of the m e a s u r e m e n t s toge-
ther with the values of the f resh mat te r to dry ma t t e r weight ra t io a re r e -
por ted in Table 16. F r o m the la t te r data the concentrat ions in f resh he rba -
ge may be in fe r red . 
4. RADIOACTIVITY OF MILK AND DAIRY PRODUCTS 
For the monitoring of the milk produced in the environs of the 
Es tab l i shment samples a r e collected in the da i r i e s of the four v i l lages : 
B a r z a , Brebbia , I sp ra and Osmate (see map in F ig . 10) and, moreove r , 
for compar i son pu rposes , in the two milk supply stat ions of Varese and 
Milano. Two one l i t e r samples a r e collected weekly and the' m e a s u r e m e n t s 
a r e pe r fo rmed on the pooled monthly s ample s . 
The dr ied milk is submitted to gamma spec t rome t ry by which 
ces ium-137 and po tass ium a re de te rmined . On an ashed aliquot of each 
sample chemical separa t ions of s t ront ium and ces ium and flame photome-
t r i c de terminat ions of calc ium and po tass ium a r e pe r fo rmed . In Tables 17 
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to 22 the data obtained a r e r epor t ed . A plot of s t ron t ium-90 in the milk of 
the zone of I spra (average values of the four s i tes) and in that of Milano 
from I960 through 1964 is given in F igure 7. 
In F igure 8 may be found a plot of sodium-22 average concen-
t ra t ion in the milk of the zone of I sp ra f rom 1963 through 1964. These 
m e a s u r e m e n t s were per formed by d i rec t gamma s p e c t r o m e t r y . More d e -
tailed information on the movement of sodium-22 f rom fallout through food 
chains a r e given in a paper to be published (3). 
Two s e r i e s of cheese samples were col lected during 1964; pa r t 
of these samples were produced in Italy and p a r t abroad. Cheese samples 
a re submitted to the same m e a s u r e m e n t s pe r fo rmed on milk s a m p l e s . The 
data obtained a r e repor ted in Table 23. 
5. RADIOACTIVITY OF WATERS 
Waters a re sampled on a monthly bas i s in 23 points including 
lakes , s t r e a m s , wells and tapwater¿ Five l i t e r samples a r e evaporated and 
beta counted; flame photometr ic m e a s u r e m e n t s of po tas s ium on each sample 
a re made to provide subtract ion of beta radioact ivi ty due to p o t a s s i u m - 4 0 . 
In Table 24 a r e given the geographic coordinates of the sampling points and 
in Tables 25 and 26 the radioact ivi ty data for the lake "Maggiore" and the 
other points respec t ive ly . 
Quar te r ly collections of l a rge volumes of water (400 to 500 l i -
te rs ) a r e per formed in the four n e a r e s t lakes to the Es tab l i shment , in o r -
der to m e a s u r e the concentra t ions of s t ron t ium-90 , ces ium-137 and other 
radionucl ides . The data obtained a r e r epor t ed in Tables 27 and 28. Making 
a compar ison of s t ron t ium-90 and ces ium-137 concentra t ions with those 
found in 1963 it may be noticed that both radionucl ides have not appreciably 
decreased , despite the marked reduction in fallout r a t e . Moreover a c e -
sium-137 to s t ron t ium-90 ra t io of roughly 1, or s m a l l e r , i s constantly ob-
served in lake w a t e r s . 
A control of sewer wate rs is c a r r i e d out within the Es t ab l i sh -
ment: 27 100 ml samples a r e collected daily and the dry res idue counted 
for g ross alpha and beta radioact ivi ty . 
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6. STRONTIUM-90 AND CESIUM-137 IN FISHES 
Quar t e r ly 2. 5 Kg samples of three fish species a r e taken in the 
four n e a r e s t lakes whenever made available by f i s h e r s . Samples a r e sub-
mit ted to the same p rocedure adopted for milk s a m p l e s . In Tables 29 to 
32 the data obtained a r e r epor t ed . 
7. STRONTIUM-90 IN CALF-BONES 
Femour samples of 39 ca lves , about two months old and milk 
fed, have been collected and their s t ront ium-90 content has been m e a s u r e d . 
The data a r e r epor t ed in Table 33 . 
St ront ium-90 levels during 1964 have been about the same found 
la te in 1963. 
8. STRONTIUM-90 AND CESIUM-137 IN VEGETABLES 
Vegetables from the most impor tant production zones of Italy 
a r e sampled fortnightly at the marke t of Milano. 
Each sample dr ied and ground is submitted to gamma s p e c t r o -
m e t r y m e a s u r e m e n t , whereas chemical separa t ions of s t ront ium and c e -
s ium a r e per formed on the yea r ly pooled samples of each spec ie s . 
The re su l t s of the m e a s u r e m e n t s a r e repor ted in Table 34. 
9. SOIL RADIOACTIVITY 
Ea r ly in 1964 seve ra l soil samples (.10 cm depth) were collected 
and analyzed for s t ron t ium-90 , ces ium-137, ca lc ium, po tass ium and stable 
s t ront ium through the method developed during 1963 (4). With this method 
the sample is brought into solution by means of hot hydrochlor ic acid; s t ron -
t ium c a r r i e r i s then separa ted through solvent ext rac t ion and ion exchange 
14 
procedures and y t t r ium-90 daughter beta counted. Cesium-137 is s e p a r a -
ted by adsorpt ion on ammonium phosphomolybdate layer (5) and m e a s u r e d 
by gamma spec t rome t ry . 
Calcium and potass ium determinat ions a r e pe r fo rmed by fla-
me photometry on sample aliquots dissolved in hydrofluoric acid. 
The data obtained a r e repor ted in Table 3 5. 
The map in F igure 10 shows the dis t r ibut ion of soil sampling 
s i t e s , which were selected on the bas is of meteoro logica l and geological 
cons idera t ions , in order to evaluate, bes ides the contamination l eve l s , 
also the influence of rainfall and of the na ture of the soil on i ts ar t i f ic ia l 
radioact ivi ty content. Within the Es tab l i shment s eve ra l soil samples a r e 
also collected and controlled by gamma spec t rome t ry to detect incidental 
contaminat ions. Six of these on-s i te samples a r e submit ted to the compie -
te analysis adopted for the off-site s amples . 
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te d 'ammonium ". Radiochimica Acta 3 , 193 - 199 (1964), 
16 T a b l e 1 
C O N C E N T R A T I O N S O F GROSS B E T A R A D I O A C T I V I T Y 
IN A I R A T I S P R A 

































S t a t i o n 1 
/ 3 
p c / m 





4 . 6 2 
4 . 5 0 
2 . 9 4 
3 . 06 
2 . 6 7 








2 . 2 8 
2 . 2 3 
2 . 5 4 
3 . 5 4 
2 . 9 5 
2 . 6 6 
2 . 6 0 
1.57 
2 . 10 
2 . 2 5 
2 . 02 
1.80 
1.66 
S t a t i o n 2 
/ 3 p c / m 




2 . 3 8 
4 . 9 0 
4 . 6 0 
2 . 9 8 
2 . 8 0 
2 . 4 5 
0 . 6 8 
0. 10 
0. 03 
0 . 0 9 




2 . 3 2 
2 . 4 2 
1.23 
3 . 6 0 
3 . 0 7 
2 . 6 0 
2 . 6 0 
1. 53 
2 . 0 0 
2 . 5 4 
2 . 0 4 
1.66 
1.82 
S t a t i o n 3 





2 . 18 
4 . 60 
4 . 4 8 
2 . 8 3 
2 . 8 6 
2 . 5 0 












3 . 06 
2 . 6 2 
2 . 5 6 
ï . 58 
2 . 13 
2 . 3 5 
2 . 05 
1 .95 
1 .80 
S t a t i o n 4 
/ 3 






3 . 9 5 
3 . 6 5 
2 . 5 3 
2 . 55 
2 . 4 1 
0 . 7 0 
0 . 0 4 
0. 04 
­
0 . 3 0 
0 . 8 5 
1 .30 
1 .44 
2 . 18 
1.76 
1 .30 
3 . 4 0 
2 . 8 0 
2 . 4 0 
2 . 5 5 
1 .46 
1 .70 




S t a t i o n 5 
/ 3 




I . 15 
1.92 
4 . 2 4 
4 . 1 7 
2 . 6 6 
2 . 7 3 
2 . 3 6 
0 . 7 0 
0. 10 
0 . 0 9 
­
0 . 3 4 
0 . 9 7 
­
1 .48 
2 . 18 
1 .95 
1 .21 
3 . 55 
2 . 8 0 
2 . 5 1 
2 . 6 0 
1 .50 
­
2 . 2 6 
2 . 0 0 
1. 53 
1 .74 
A v e r a g e 
va lue , 





2 . 02 
4 . 4 6 
4 . 2 8 
2 . 7 8 
2 . 8 0 
2 . 4 7 
0 . 7 0 
0 . 0 8 
0 . 0 6 
0 . 0 9 
0 . 3 1 
0 . 9 8 
1.37 
1 .53 
2 . 2 5 
2 . 04 
1 .48 
3 . 5 2 
2 . 9 3 
2 . 5 5 
2 . 58 
1 .52 
1 .98 




P r e c i p i ­
t a t i o n 
m m 
1.6 
8 . 4 
1 5 . 8 
1 4 . 4 
0 . 4 
A v . v a l u e 
M i n . v a l u e 
M a x . v a l u e 
T o t a l p r e c 
2 . 01 
0 . 0 8 
4 . 6 2 
i p i t . 
1.97 
0 . 0 3 
4 . 9 0 
­ = M e a s u r e m e n t no t pc ¡ r£ 
1.95 
0 . 0 6 
4 . 6 0 
a r m e d . 
1 .80 
0. 04 
3 . 9 5 
1 .91 
0 . 0 9 
4 . 2 4 
1 .90 
0 . 0 6 
4 . 4 6 


































Total p re 
17 
CONCENTRATIONS OF GROSS BETA RADIOACTIVITY 
Station 1 
























































































































































































































0 . 8 
1.8 
20 .2 
0 . 8 
3 . 0 
3 . 6 
16.6 
74 .2 
18 Table 3 
































































0. 58 ! 
0.58 
! Station 2 
































IN AIR ΑΊ 
MARCH 
[ Station 3 





























0. 17 ¡ 
0.57 
0. 58 j 
ISPRA 
1964 
¡ Station 4 
! / 3 
ι p c / m 




























0. 14 j 
0.64 
0.40 
\ Station 5 


































































¡ P r e c i p i ­
\ tat ion 





4 . 4 
12.4 
4 . 4 
5 . 4 
0 . 2 
13.2 
3 . 8 






























19 T a b l e 4 
C O N C E N T R A T I O N S O F GROSS B E T A R A D I O A C T I V I T Y 
IN A I R A T I S P R A 
A P R I L 1964 































ι S t a t i o n 1 
' / 3 ι p c / m 
1 .90 
0 . 3 1 
0 . 8 4 
2 . 18 
0 . 6 2 
0 . 7 8 
1 .34 





2 . 15 
1 .99 
2 . 0 2 
1 .80 
2 . 2 2 
2 . 6 8 
0 . 6 6 
0 . 2 2 
1 .53 
2 . 3 8 
2 . 1 4 
1 .56 
1 .50 
2 . 0 6 
2 . 7 6 
2 . 9 0 
2 . 0 5 
1 .04 
ι S t a t i o n 2 
' / 3 ι p c / m 
2 . 10 
0 . 2 7 
0 . 8 0 
2 . 0 4 
0 . 7 1 
0 . 8 4 
1 .35 






2 . 0 3 
2 . 13 
1.87 
2 . 4 0 
2 . 8 4 
0 . 7 3 
0 . 2 6 
1 .54 
2 . 2 5 
2 . 0 7 
1 .68 
1 .51 
2 . 0 8 
2 . 6 8 
2 . 8 4 ¡ 
1 .92 
1 .00 j 
ι S t a t i o n 3 
' / 3 ι p c / m 
! 2 . 0 0 
0 . 2 7 
0 . 8 1 
2 . 0 6 
0 . 6 4 
­
1.32 







2 . 0 2 
1 .80 
2 . 4 0 
2 . 9 2 
0 . 6 2 
0 . 2 5 
1.47 
2 . 16 
2 . 16 
1 .58 
1 .51 j 
2 . 0 6 j 
2 . 72 
2 . 7 4 
1 .90 | 
0 . 9 9 
ι S t a t i o n 4 
' / 3 ι p c / m 
1.82 
0 . 2 4 
0 . 6 8 
2 . 0 6 
0 . 6 8 











2 . 16 
2 . 7 6 
0 . 5 0 
0 . 2 3 
1 .38 
2 . 17 




2 . 5 6 
2 . 5 8 
1.97 ! 
0 . 9 2 
ι S t a t i o n 5 
' / 3 ι p c / m 
1 .96 
0 . 2 1 
0 . 8 2 
1.99 
0 . 6 3 











2 . 2 0 
2 . 7 6 
0 . 5 2 
0 . 2 6 
1 .56 




2 . 0 0 
2 . 5 8 
2 . 7 0 ! 
1 .90 
0 .9Ö 
ι A v e r a g e 
ι v a l u e ­
! p c / m 
1 .95 
0 . 2 6 
0 . 7 9 
2 . 07 
0 . 6 6 
0 . 7 9 
1 .31 









2 . 2 8 
2 . 7 9 
0 . 6 0 
0 . 2 4 
1.49 
2 . 2 4 
2 . 06 
1 .60 
1 .50 
2 . 0 0 ! 
2 . 6 6 
2 . 7 5 
1 .95 ! 
0 . 9 7 
ι P r e c i p i ­
i t a t i o n 
m m 
4 8 . 0 
1.0 
0 . 2 
5 . 2 
7 . 2 
1.8 
0 . 8 
0 . 4 
2 . 8 
7 . 0 
3 8 . 6 
3 4 . 6 
4 . 6 
0 . 2 
0 . 2 
0 . 2 
A v . V a l u e 1 .67 
M i n . v a l u e 0. 22 
M a x . v a l u e 2 . 90 
T o t a l p r e c i p i t . 
­ = M e a s u r e m e n t n o t p e r f o r m e d 
1.67 
0 . 2 6 
2 . 8 4 
1.66 
0 . 2 5 
2 . 9 2 
1 .55 
0 . 2 3 
2 . 7 6 
1 .59 
0 . 2 1 
2 . 7 6 
1 .62 
0 . 2 4 
2 . 7 9 
1 5 2 . 8 
20 Table 5 
CONCENTRATIONS OF GROSS BETA RADIOACTIVITY 




















































3 . 15 
2. 50 
3 . 10 

































































































3 . 03 
2 .23 
3 .00 































3 . 05 
2 ,42 




















































0 . 2 
16.4 
1.2 
0 . 2 
0 . 2 
1.0 
34 .8 
9 . 0 
2 . 6 
0 . 2 
1.6 
Av. value 2. 04 
Min. value 0.76 
Max. value 3 .15 
Total p re ci pit . 
















6 8 . 
21 T a b l e ó 
C O N C E N T R A T I O N S O F GROSS B E T A R A D I O A C T I V I T Y 
IN AIR A T I S P R A 

































S t a t i o n 1 
/ 3 
p c / m 
1 .65 
2 . 2 8 
2 . 4 5 
2 . 7 8 
2 . 9 0 
3 . 0 5 
2 . 8 0 
3 . 5 0 
2 . 7 0 
2 . 3 8 
2 . 4 8 
3 . 0 5 






0 . 6 8 
0 . 9 3 
1 .32 
2 . 2 2 
3 . 2 2 





2 . 18 
2 . 8 0 
 
S t a t i o n 2 
/ 3 
p c / m 
1.68 
2 . 3 2 
2 . 4 6 
2 . 7 6 
2 . 8 2 
3 . 10 
2 . 8 0 
3 . 3 8 
2 . 7 2 
2 . 4 0 
2 . 5 0 
3 . 17 
3 . 10 
1. 15 




0 . 7 3 
0 . 9 3 
1.29 
2 . 3 8 
3 . 08 





2 . 05 
2 . 6 8 
S t a t i o n 3 
/ 3 
. p c / m 
1.67 
2 . 14 
2 . 4 4 
2 . 7 3 
2 . 7 3 
3 . 0 0 
2 . 7 6 
3 . 5 2 
2 . 8 4 
2 . 3 8 
2 . 5 3 
3 . 08 






0 . 6 0 
0 . 9 2 
1.28 , 
2 . 2 8 
3 . 07 





2 . 0 0 
2 . 7 0 
S t a t i o n 4 
/ 3 
p c / m 
1.66 
2 . 12 
2 . 3 8 
2 . 70 
2 . 9 0 
2 . 9 0 
2 . 6 6 
3 . 52 
2 . 4 6 
2 . 2 2 
2 . 18 
2 . 8 3 







0 . 9 7 
1 .30 
2 . 2 6 
2 . 9 3 





2 . 0 3 
2 . 5 6 
S t a t i o n 5 
/ 3 
p c / m 
1.67 
2 . 2 2 
2 . 52 
2 . 76 
2 . 7 0 
2 . 90 
2 . 6 8 
3 . 4 4 
2 . 60 
­
2 . 4 0 ■ 
2 . 94 
2 . 97 
1. 07 







2 . 4 0 
2 . 9 7 





2 . 10 
2 . 6 8 
A v e r a g e 
v a l u e , 
p c / r n 
1.66 
2 . 2 1 
2 . 4 5 
2 . 7 4 
2 . 8 1 
2 . 9 9 
2 . 7 4 
3 . 4 7 
2 . 6 6 
2 . 3 5 
2 . 4 2 
3 . 01 






0 . 6 2 
0 . 9 4 
1.29 
2 . 3 1 
3 . 05 





2 . 0 7 
2 . 6 8 
P r e c i p i ­
t a t i o n 
m m 
15. 6 
1 8 . 6 
0 . 4 
2 . 8 
1 9 . 4 
3 3 . 4 
1 0 . 6 
9 . 8 
0 . 6 
9 . 6 
0 . 4 
1.2 
2 . 8 
Av . v a l u e 
M i n . v a l u e 
M a x . v a l u e 
T o t a l p r e c 
­
2 . 0 7 
0 . 6 8 
3 . 5 0 
ip i t . 
2 . 0 8 
0 . 7 3 
3 . 3 8 
= M e a s u r e m e n t not p e r f o 
2 . 0 5 
0 . 6 0 
3 . 5 2 
r m e d . 
1.97 
0. 54 
3 . 5 2 
2 . 00 
0. 56 
3 . 4 4 
2 . 04 
0. 62 
3 . 4 7 
1 2 5 . 2 
22 Table 7 
CONCENTRATIONS OF GROSS BETA RADIOACTIVITY 










































































































































































































































P r e c i p i -
tation 
m m 
0 . 8 
2 . 8 
3 . 6 
0 . 2 
1.2 
1.2 
0 . 2 
1.6 
1.0 
Av. value 1.44 1.42 1.40 1.33 1.38 1.39 
Min. value 0.80 0.79 0.77 0.79 0.77 0.78 
Max. value 3.04 3.00 2.93 2 .75 2 .86 2 .91 
Total p rec ip i t . 12.6 
23 Table 8 
CONCENTRATIONS OF GROSS BETA RADIOACTIVITY 









































































































































































































































P r e c i p i -
tation 
m m 
0 . 2 
21.2 
1.8 
2 . 2 
17.4 
0 . 2 
24.8 
0 . 2 
18.2 
0 . 2 
0 . 2 
0 . 2 
14.2 
0 . 2 
Av. value 0. 88 
Min. value 0. 34 
f 
Max. value 1.72 
Total p rec ip i t . 

















24 Table 9 
CONCENTRATIONS OF GROSS BETA RADIOACTIVITY 


































































































































































































































P rec ip i -
tation 
m m 
0 . 2 
5 . 6 
3 . 0 
0 . 4 
0 . 2 
14.6 
4 . 4 
0 . 4 
2 . 4 
4 . 4 
0 . 2 
0 . 2 
0 . 2 
0 . 2 

























25 Table IO 
CONCENTRATIONS OF GROSS BETA RADIOACTIVITY 



































































































































































































































0 .15 j 
0.25 j 
1.22 







P r e c i p i ­
tation 











0 . 2 
0 . 6 
6. 0 
6 . 6 
12.0 
2 . 2 
























26 T a b l e 11 
C O N C E N T R A T I O N S O F GROSS B E T A R A D I O A C T I V I T Y 
IN A I R A T I S P R A 
































S t a t i o n 1 
/ 3 p c / m 
1.37 
1 .30 
0 . 6 2 
0 . 5 1 
0 . 5 5 
0 . 4 4 
0 . 6 6 
0 . 7 0 
0. 13 
0 . 0 6 





0 . 2 6 
0 . 2 1 
0. 18 
0 . 2 3 
0. 19 
0 . 2 5 
0 . 2 1 
0 . 2 7 





0 . 0 6 
0 . 2 1 
S t a t i o n 2 
/ 3 p c / m 
1.26 
1.27 
0 . 5 7 
0 . 4 2 
0 . 5 6 
0 . 4 6 
0 . 6 1 
0 . 8 0 
0. 10 
0 . 0 6 




0 . 3 7 
0 . 2 5 
0. 19 
0. 19 
0 . 2 5 
0 . 2 1 
0. 23 
0. 18 
0 . 2 7 




0 . 0 4 
0 . 0 4 
0 . 2 1 
S t a t i o n 3 
/ 3 p c / m 
1.36 
1.36 
0 . 5 5 
0 . 4 6 
0 . 5 2 
0 . 4 2 
0. 62 












0 . 2 0 
0 . 2 4 
0. 30 
0 . 2 8 





0 . 0 4 
0 . 2 2 
S t a t i o n 4 




0 . 4 4 
0 . 4 8 
0 . 3 6 
0 . 6 6 
0 . 6 2 
0. 10 
0. 06 
0 . 0 6 
0. 08 
0. 17 
0 . 2 0 
0. 39 
0 . 2 6 
0 . 2 1 
0. 16 
0 . 2 0 
0 . 2 1 
0 . 2 4 
0 . 2 1 





0 . 0 4 
0 . 0 3 
0 . 2 8 
S t a t i o n 5 




0 . 4 2 
0 . 4 7 
0 . 3 8 
0. 64 






















0 . 2 4 
A v e r a g e 
v a l u e 




0 . 4 5 
0. 51 
0 . 4 1 
0. 64 
0 . 6 9 
0. 11 
0. 07 




0 . 3 6 
0 . 2 7 
0. 20 
0. 16 
0 . 2 3 
0. 19 
0 . 2 4 
0. 22 
0 . 2 7 






0 . 2 3 
P r e c i p i -
t a t i o n 
0 . 2 
6 . 2 
1.2 
0 . 2 
0 . 2 
2 . 2 
1 3 . 4 
0 . 2 
0 . 2 
0 . 2 
0 . 2 
0 . 2 
0 . 4 
0 . 2 
0. 4 
2 3 . 4 
2 1 . 0 
A v . v a l u e 0 . 3 4 0 . 3 3 0 . 3 3 0 . 3 1 0 . 3 1 0 . 3 2 
M i n . v a l u e 0 . 0 5 0 . 0 4 0 . 0 4 0 . 0 3 0 . 0 3 0 . 0 4 
M a x . v a l u e 1.37 1.27 1 .36 1 .16 1.26 1.27 

































Av . v a l u e 
M i n . va lue 
M a x . va lue 
T o t a l p r e c 
27 
C O N C E N T R A T I O N S O F GROSS B E T A Ρ 
¡ S t a t i o n 1 
! / 3 ! p c / m 
| 0 . 3 4 




0 . 4 6 
0 . 3 3 
0 . 3 8 
0 . 3 6 
0 . 3 8 
0 . 3 5 
0 . 3 6 
0 . 3 1 




0 . 3 3 
0. 18 
0 . 3 0 
0. 65 
0 .48 , 
0. 16 
0. 18 
0 . 2 3 
0 . 2 7 
0. 18 ! 
0. 12 ! 
0 . 3 3 \ 
0 , 4 6 ! 
0 . 4 6 ¡ 
0 . 3 1 
: 0 . 0 5 
: 0. 65 
i p i t . 
J S t a t i o n 2 
! / 3 
, p c / m 
ï 0 . 3 5 
! 0 . 4 2 
! 0 . 4 7 
! 0. 16 
0. 16 
1 0 . 4 2 
0 . 3 2 
0 . 3 4 
0 . 3 4 
0 . 3 4 
0 . 3 2 
0 . 2 9 
0 . 2 8 




0 . 3 2 
0. 23 
0 . 3 4 
0 . 4 0 




0 . 2 6 ! 
0. 16 ! 
0. 14 ! 
0. 39 ! 
0. 50 ! 
0 . 3 7 j 
0 . 2 9 
0 . 0 6 
0 . 6 6 
IN AIR A r Γ I S P R A 
D E C E M B E R 1964 
! S t a t i o n 3 
! / 3 , p c / m 
! 0. 30 
j 0 . 4 1 
j 0 . 4 7 
! 0. 18 
0. 16 
0 . 4 6 
! 0 . 3 9 
0. 36 
; 0 . 3 3 
0 . 3 5 
0 . 3 5 
0 . 3 3 
0 . 3 0 
0 . 4 0 
0. 14 
0 . 0 6 
0. 05 
0 . 3 0 
0. 15 
0 . 2 8 
0 . 4 3 
0 . 4 4 
0. 13 
0. 12 
0. 16 i 
0. 24 ■ ! 
0. 13 \ 
0. 13 ! 
0 . 3 4 I 
0. 52 ¡ 
0 . 3 8 ¡ 
0 . 2 8 
0 . 0 5 
0. 52 
¡ S t a t i o n 4 
! / 3 
¡ p c / m 
! 0. 32 
! 0. 38 
! 0 . 4 6 
I 0. 16 
j 0. 17 
! 0 . 4 0 
! 0 . 3 1 
0 . 2 9 
0 . 3 1 
0. 30 
0. 30 
0 . 3 0 
0 . 2 8 




0 . 3 3 
0. 16 
0 . 2 6 
0 . 7 1 
0. 39 
0. 11 
o. ie ; 
0. 17 ; 
0 . 2 4 ; 
0. 15 ; 
0. 09 
0. 32 ¡ 
0 . 5 4 Î 
0 . 4 0 j 
0 . 2 8 
0. 04 
0. 71 
. A D I O A C T I V I T Y 
¡ S t a t i o n 5 
! / 3 
] p c / m 
! 0. 37 
! 0 . 3 9 
! 0 . 4 2 
! 0 . 2 0 
! 0. 20 
! 0 . 4 1 
! 0 . 3 2 
0 . 4 2 
0 . 3 1 
0 . 2 7 
0 . 3 0 
0 . 2 8 
0 . 2 7 




0 . 2 9 
0. 11 
0 . 2 5 
0 . 9 0 ; 
0 . 7 2 ; 
0. 13 i 
0. 17 ! 
0 . 2 6 
0 . 2 3 ¡ 
0. 12 ί 
0. 14 j 
0. 32 ¡ 
0. 55 ; 
0 . 5 0 j 
0 . 3 1 
0 . 0 4 
0 . 9 0 
¡ A v e r a g e 
¡ v a l u e 
\ p c / m 3 
1 0. 34 
! 0 . 4 1 
! 0 . 4 6 
0. 17 
! 0. 17 
! 0 . 4 3 




0 . 3 2 
0. 31 
0. 29 











0 . 2 0 
0 . 2 5 ¡ 
0. 15 ! 
0 . 12 ; 
0 . 3 4 
0 . 5 1 ί 
0 . 4 2 j 
0 . 2 9 
0. 05 
0 . 6 2 
T a b l e 12 
¡ P r e c i p i -
¡ t a t i o n 
! 0 . 2 
9 . 6 
2 0 . 6 
1.4 
2 . 0 
1 5 . 6 
4 . 6 
2 . 2 
0 . 6 
4 . 4 
6 1 . 2 
M O N T H L Y A V E R A G E C O N C E N T R A T I O N S O F R A D I O N U C L I D E S IN AIR ( p c / m ) 
19o4 
M o n t h 
J a n u a r y 
F e b r u a r y 
M a r c h 
A p r i l 
M a y 
J u n e 
J u l y 
A u g u s t 
S e p t e m b e r 
O c t o b e r 
N o v e m b e r 
D e c e m b e r 
G r o s s b e t a 
1 .90 
1 .27 
0 . 7 0 
1 . 6 2 
2 . 0 0 
2 . 0 4 
1 .39 
0 . 8 5 
0 . 6 5 
0 . 6 3 
0 . 3 2 
0 . 2 9 
Q 9 0 
S r 
0 . 0 3 7 
0 . 0 2 7 
0 . 0 1 6 
0 . 0 4 2 
0 . 0 5 6 
0 . 0 6 0 
0 . 0 4 7 
0 . 0 2 9 
0 . 0 2 4 
0 . 0 0 9 
0 . 0 0 5 
0 . 0 0 8 
r 1 3 7 Cs 
0 . 0 5 6 
0 . 0 3 S 
0 . 0 2 5 
0 . 0 o 3 
0 . 0 S 1 
0 . 0 9 5 
0 . 0 7 0 
0 . 0 4 4 
0 . 0 3 4 
0 . 0 1 5 
0 . 0 0 8 
0 . 0 1 3 
Z r 9 5 + N b 9 5 
0.*15 
0 . 0 8 0 
0 . 0 3 1 
O.OSO 
0 . 0 7 2 
0 . 0 4 7 
0 . 0 2 7 
0 . 0 1 2 
u . 
«g. 0 . 0 1 0 
j ^ O . 0 1 0 
u . 
- 144 Ce 
0 . 6 5 
0 . 4 2 
0 . 2 5 
0 . 5 3 
0 . 7 4 
0 . 7 2 
0 . 5 0 
0 . 3 0 
0 . 1 8 
0 . 0 8 
0 . 0 4 
0 . 0 7 
ρ 1 0 6 Ru 
0 . 2 2 
0 . 1 4 
0 . 0 3 5 
0 . 1 8 
0 . 2 2 
0 . 2 2 
0 . 1 6 
0 . 0 9 3 
0 . 0 5 5 
0 . 0 2 4 
0 . 0 1 3 
0 . 0 2 0 
Μ η 5 4 
0 . 0 4 9 
0 . 0 3 1 
0 . 0 1 7 
0 . 0 4 1 
0 . 0 5 0 
0 . 0 5 1 
0 . 0 3 6 
0 . 0 2 1 
0 . 0 1 1 
^ 0 . 0 1 0 
«^O.OIO 
ssrO.OlO 
S b 1 2 5 
0 . 0 3 8 
0 . 0 3 5 
0 . 0 3 5 
0 . 0 4 2 
0 . 0 6 3 
0 . 0 6 6 
0 . 0 4 1 
0 . 0 2 2 
0 . 0 1 8 
0 . 0 1 0 
s £ 0 . 0 1 0 
^ 0 . 0 1 0 
& 
u . U n d e t e c t a b l e . 


























4 . 6 
3 0 
9 . 0 
5 . 0 
40 ta K equivalent 


































6 . 9 
3 . 5 

















9 . 2 
7 . 4 
4 . 1 





3 . 2 
10.3 
5 . 2 
5 . 7 
1.5 

















6 . 9 






























(x) = Values in this column a r e ext rapola ted to las t day of collect ion month, 
(xx) = Values in this column a r e ext rapola ted to midpoint of next month. 
RADIONUCLIDES IN FALLOUT 
2 ± 
(mc /Km ) 
1964 
Month 
J a n u a r y 
February-
M a r c h 
Apr i l 









Z r + Nb* 
4 . 2 
1 .2 
4 . 0 
8 . 2 
2 . 6 









6 . 2 
2 . 7 




3 . 2 
4 . 4 
1 .0 
3 . 3 
0 . 7 





2 . 1 
6 . 9 
3 . 3 
3 . 2 
0.60 









6 . 3 
3 . 8 
















3 . 3 
10 
2 . 9 
1 .5 
B e 7 
1.7 
0.95 
3 . 4 
8 . 0 
4 . 3 







± = Values a r e ex t rapola ted to l as t day of col lect ion m o n t h . 
u . - Undetec tab le . 
- = M e a s u r e m e n t not p e r f o r m e d . 
cr 
RADIONUCLIDES IN FALLOUT 
( m c / K m ) 
_i.¿¿; ■ ,«0m 
1963 1964 
M o n t h 
J a n u a r y 1963 
F e b r u a r y 
M a r c h 
A p r i l 
M a y 
J u n e 
J u l y 
A u g u s t 
S e p t e m b e r 
O c t o b e r 
N o v e m b e r 
D e c e m b e r 
J a n u a r y 1964 
F e b r u a r y 
M a r c h 
A p r i l 
M a y 
J u n e 
J u l y 
A u g u s t 
S e p t e m b e r 
O c t o b e r 
N o v e m b e r 
D e c e m b e r 
• 
, 22 Na 
_ 
­
0 . 0 1 4 
0 . 0 4 0 
0. 052 
0 . 0 7 4 
0 . 0 6 4 
0 . 0 3 2 
­
­






















0 . 0 5 7 
­
­






























0 . 0 8 2 












0 . 2 5 
­
0 . 3 3 









0 . 2 8 








V a l u e s a r e e x t r a p o l a t e d t o l a s t day of c o l l e c t i o n m o n t h . 
M e a s u r e m e n t no t p e r f o r m e d . H cr 
;. r ñ ñ N T i U M * J 11 Λ NI ι c ._ι·;:;ιπ"Μ­ ! VI m 11 κ ; ; Β Ari Κ (*; 
196­1 
gaïiApiin 
s i t e 
ö&cssa 
« r e b b i » 
I s p r a 
M o n v a l l e 
O s m a t e 
R o c c o l o 
T a i n o 
B a r z a 
B r e b b i a 
I s p r a 
M o n v a l l e 
Q s m a t e 
R o c c o l o 
T a i n o 
(*) = 
(**) = 
I e; t isHinplinj; 
j d a t e 
ί 1 6 - 4 
; 2 0 - 4 
1 6 - 4 
; 1 6 - 4 
; 1 6 - 4 
; 2 0 - 4 
; 1 6 - 4 
| 1 4 - 5 
; 1 4 - 5 
! 1 4 - 5 
! 1 4 - 5 
! 1 4 - 5 
¡ 1 4 - 5 
' 1 4 - 5 I 
V a l u e s a r e g i v e n j 
W e i g h t r a t i o of f re 
5 . 4 6 
6 . 9 0 
6 . 7 8 
7 . 2 0 
7 . 4 1 
5 . 12 
6 . 0 6 
5 . 5 6 
5 . 2 0 
6 . 6 6 
5 . 0 6 
5 . 8 0 
3 . 7 3 
6 . 0 2 
>er w e i g h t 
s h m a t t e r 
Q 90 b r 
P c / g 
6 . 0 
1 .4 
3 . 8 
2 . 6 
2 . 6 
-
3 . 3 
3 . 2 
5 . 5 
5 . 7 
5 . 1 
5 . 2 
5 . 0 




m g / g 
6 . 2 
1 1 . 8 
5 . 4 
6 . 2 
3 . 8 
1 4 . 0 
1 1 . 4 
4 . 7 
5 . 7 
7 . 3 
8 . 5 
5 . 4 
1 1 . 6 
1 4 . 1 
u n i t y of d r y m a t t e r 
t o d r y m a t t e r . 
ς 90 
Sr 




4 2 0 
680 
-
2 9 0 
680 
960 




4 4 0 
„ 137 Cs 
p c / g 
8 . 8 
3 . 7 
3 . 8 
3 . 8 
2 . 1 
7 . 3 
3 . 5 
3 . 6 
4 . 7 
4 . 6 
7 . 3 
4 . 3 
4 . 2 
5 . 0 
Κ 
m g / g 
3 0 . 0 
3 4 . 0 
3 2 . 9 
1 7 . 5 
4 2 . 0 
2 3 . 6 
3 4 . 3 
2 9 . 6 
1 9 . 8 
3 0 . 8 
1 6 . 3 
2 7 . 9 
2 3 . 6 
2 7 . 7 
,. 137 Cs 















54 M n 
P c / g 
4 . 9 
3 . 3 
3 . 6 
2 . 6 
2 . 8 
7 . 2 
2 . 7 
3 . 0 
3 , 3 
4 . 0 
4 . I 
5 . 6 
-
3 . 7 
M e a s u r e m e n t n o t p e r f o r m e d . 
cr 
S T R O N T I U M - 9 0 AND C E S I U M - 1 3 7 IN H E R B A G E (*) 
1964 
i 
S a m p l i n g 
s i t e 
B a r z a 
B r e b b i a 
I s p r a 
M o n v a l l e 
O s m a t e 
T a i n o 
B a r z a 
B r e b b i a 
I s p r a 
O s m a t e 
M o n v a l l e 
T a i n o 
S a m p l i n g 
d a t e 
1 6 - 6 
1 6 - 6 
1 6 - 6 
1 6 - 6 
1 6 - 6 
1 6 - 6 
9 -7 
9 - 7 
9 - 7 
9 - 7 
9 -7 
9 - 7 
R<**> 
6 . 0 6 
5 . 4 1 
7 . 4 1 
5 . 7 1 
5 . 0 0 
4 . 4 9 
4 . 7 0 
5 . 8 0 
4 . 7 6 
5 . 2 0 
6 . 0 6 
5 . 9 0 
e 90 
S r 
P c / g 
7 . 4 
9 . 5 
5 . 9 
5 . 2 
3 . 0 
6 . 1 
7 . 9 
10 
5 . 2 
6 . 7 
5 . 9 
5 . 2 
Ca 
m g / g 
1 5 . 0 
1 8 . 0 
1 4 . 0 
1 3 . 6 
5 . 2 
1 0 . 4 
1 2 . 2 
1 6 . 2 
1 6 . 2 
2 0 . 0 
1 5 . 4 
1 6 . 2 
c 90 S r 













- 137 C s 
p c / g 
1 7 . 5 
7 . 2 
! 5 . 6 
! 5 . 2 
3 . 0 
4 . 9 
3 . 7 
■ 3 . 6 
5 . 4 
6 . 0 
6 . 0 
3 . 5 
K 
m g / g 
1 9 . 8 
1 7 . 0 
3 1 . 0 
2 2 . 6 
2 2 . 0 
2 3 . 2 
2 2 . 0 
2 0 . 8 
1 8 . 0 
1 3 . 2 
1 0 . 1 
2 8 . 6 
_ 137 Cs 













54 M n 
p c / g 
3 . 7 
4 . 9 
3 . 7 
2 . 7 
2 . 6 
3 . 7 
3 . 3 
2 . 0 
4 . 3 
2 . 1 
-
2 . 6 
(±) - V a l u e s a r e g i v e n p e r w e i g h t u n i t y of d r y m a t t e r . 
(±±) = W e i g h t r a t i o of f r e s h m a t t e r t o d r y m a t t e r , 




S T R O N T I U M - 9 0 AND C E S I U M - 1 3 7 IN H E R B A G E (*) 
1964 
S a m p l i n g 
s i t e 
B a r z a 
B r e b b i a 
I s p r a 
O s m a t e 
M o n v a l l e 
T a i n o 
B a r z a 
B r e b b i a 
I s p r a 
O s m a t e 
M o n v a l l e 
T a i n o 
B a r z a 
B r e b b i a 
I s p r a 
O s m a t e 
M o n v a l l e 
T a i n o 
S a m p l i n g 
d a t e 
1 3 - 8 
1 3 - 8 
1 3 - 8 
1 3 - 8 
1 3 - 8 
1 3 - 8 
1 8 - 9 
1 8 - 9 
1 8 - 9 
1 8 - 9 
1 8 - 9 
1 8 - 9 
2 1 - 1 0 
2 1 - 1 0 
2 1 - 1 0 
2 1 - 1 0 
2 1 - 1 0 
2 1 - 1 0 
R<**> 
4 . 5 5 
7 . 1 5 
5 . 3 4 
5 . 9 0 
4 . 5 0 
4 . 4 5 
5 . 5 0 
5 . 7 0 
5 . 7 0 
4 . 5 5 
4 . 4 0 
3 . 5 0 
4 . 1 6 
4 . 4 0 
5 . 4 0 
3 . 1 3 
5 . 0 0 
4 . 0 8 
„ 90 
S r 
p c / g 
13 
3 . 8 
4 . 2 
3 . 9 
3 . 8 
3 . 1 
3 . 3 
3 . 6 
4 . 1 
2 . 1 
3 . 7 
3 . 0 
4 . 4 
6 . 0 
3 . 5 
3 . 8 
3 . 8 
5 . 1 
Ca 
m g / g 
2 0 . 4 
1 6 . 0 
1 4 . 4 
1 5 . 2 
1 4 . 4 
1 6 . 8 
1 8 . 4 
1 7 . 6 
1 3 . 6 
5 . 2 
1 8 . 0 
1 0 . 0 
1 5 . 6 
1 8 . 0 
1 3 . 2 
1 2 . 4 
1 0 . 0 
1 6 . 4 
^ 90 
S r 





















p c / g 
6 . 5 
3 . 6 
3 . 8 
3 . 4 
2 . 7 
2 . 1 
3 . 5 
1 .9 
2 . 2 
0 . 9 9 
2 . 6 
1 . 5 
5 . 2 
4 . 2 
2 . 2 
2 . 3 
3 . 8 
2 . 2 
K 
m g / g 
1 4 . 0 
2 2 . 5 
1 6 . 3 
1 1 . 6 
1 8 . 0 
1 7 . 0 
1 3 . 4 
1 7 . 6 
2 5 . 9 
3 1 . 5 
1 0 . 0 
1 6 . 6 
1 1 . 9 
8 .6 , 
2 3 . 0 
1 5 . 6 
1 2 . 0 
! 1 6 . 1 
^ 137 
Cs 



















-ir 5 4 
M n 
p c / g 
4 . 3 
1 .6 




0 . 9 7 
0 . 7 5 
1 .3 
0 . 8 5 
1 .1 
1 . 4 
1 .9 
1 .7 






V a l u e s a r e g i v e n pe,r w e i g h t u n i t y of d r y m a t t e r . 








F e b r u a r y 
March 
Apr i l 



















































n 137 Cs 
pc /1 
4 5 0 
4 4 0 
4 8 0 
540 
3 2 0 





















„ 137 Cs 













pc Sr / g Ca 




















F e b r u a r y 
March 
Apr i l 




































c 90 Sr 






















4 7 0 
300 
4 0 0 
3 9 0 















~ 137 Cs 
pc /g Κ 
510 
500 
4 9 0 
410 
310 
3 2 0 
3 3 0 





, 9 0 , _ pc Sr / '­ Ca 















S T R O N T I U M - 9 0 A N D C E S I U M - 1 3 7 IN M I L K - I S P R A 
M o n t h 
J a n u a r y 
F e b r u a r y 
M a r c h 
A p r i l 
M a y 
J u n e 
J u l y 
A u g u s t 
S e p t e m b e r 
O c t o b e r 
N o v e m b e r 
D e c e m b e r 
Sr9° 











































n 137 C s 








4 8 0 
4 7 0 
380 
43 0 
4 4 0 
K 













_ 137 C s 
p c / g K 
540 
4 8 0 










Q 90 / _ pc Sr / g C a 






















g / l 
Q 90 Sr 
pc /g Ca 
Cs 
p c / l 
137 K 
Ï/I 
„ 137 Cs 
p c / g K 
c 90 , _ pc a r / g Ca 
_ 137 , pc Cs / g Κ 
January 
F e b r u a r y 
March 




































































































F e b r u a r y 
March 
Apr i l 
















































Q 90 Sr 



















4 4 0 

































n 137 Cs 
p c / g K 
3 9 0 
3 6 0 
4 6 0 









c 90 , „ pc Sr / g Ca 
































F e b r u a r y 
March 
Apr i l 




































Sr 9 ° 













„ 137 Cs 
pc /1 
250 

























­ 137 Cs 

















90 , / ε 
1 3 7 , 


















STRONTIUM-90 AND CESIUM-137 IN CHEESE x~' 
1964 
Quality and or ig in 
Caciotta toscana (Toscana) 
Bel P a e s e (Lombardia) 
Olandese (Holland) 
Fontina V. d 'Aosta (Piemonte) 
Grana (Emilia) 
Caciotta r omana (Lazio) 
Emmentha l (Germany) 
Emmentha l (Switzerland) 
Caciotta s a r d a (Sardegna) 
Camember t (France) 
Gruenland (Switzerland) 
Caciotta toscana (Toscana) 
Bel P a e s e (Lombardia) 
Olandese (Holland) 
Fontina V. d 'Aosta (Piemonte) 
Grana (Emilia) 






























































Q 90 Sr 
















6 . 1 
68 
35 








































_ 137 Cs 

















2 6 0 
75 





42 T a b l e 24 
G E O G R A P H I C C O O R D I N A T E S O F W A T E R S A M P L I N G P O I N T S 
N a m e of s i t e L a t i t u d e N L o n g i t u d e E 
( G r e e n w i c h ) 
A l t i t u d e 
a . s . 1. (m) 















































M a g g i o r e 
M a g g i o r e 
M a g g i o r e 
M a g g i o r e 
M a g g i o r e 
M a g g i o r e 
M a g g i o r e 
M a g g i o r e 
M a g g i o r e 
M o n a t e 
V a r e s e 
C o m a b b i o 
R i 
C e n t e r of the L a k e 
Z e n n a 
S a s s o G a l l e t t o 
L a v e n o 
I s p r a 
S e s t o C a l e n d e 
A c q u e N e r e M o u t h 
R a n c o 
B a v e n o 
v e r s 
A c q u e N e r e I 
A c q u e N e r e II 
T r e s a 
B o e s i o 
T o c e 
N o v e l l i n o 
D r i n k a b l e W a t e r s 
F a r m V i c i n a 
F a r m C a s e l l o 
F a r m G a b r i e l l a 
F o n t a n o n e 



















4 5 · 





























4 0 " 
26 " 
50" 
2 2 " 
33 " 
06" 
3 0 " 
07 " 
0 0 " 
4 8 " 
3 0 " 
50" 
4 0 " 
2 0 " 
58" 
0 0 " 
3 5 " 
4 0 " 
10" 
06" 
























3 4 ' 
4 4 ' 
3 7 ' 
37» 
3 6 ' 
3 7 ' 
3 7 ' 
3 3 ' 
3 0 ' 
3 8 ' 
4 3 ' 
4 1 ' 
3 7 ' 
3 8 ' 
44 « 
3 7 ' 
2 9 ' 
3 7 ' 
3 7 ' 
3 7 ' 
3 6 ' 
3 7 ' 
3 7 ' 
3 1 " 
10" 
5 3 " 
0 0 " 
2 5 " 
3 6 " 
2 3 " 
0 8 " 
3 0 " 
5 5 " 
0 8 " 
3 8 " 
2 3 " 
2 8 " 
0 0 " 
3 0 " 
3 9 " 
2 5 " 
1 3 " 
10" 
3 0 " 
4 0 " 









































Center of the lake 
Center of the lake 
Center of the lake 
Zenna 
Sasso Gallet to 
Laveno 
P o r t o I s p r a 
Sesto Calende 















5 . 6 
8 . 1 
5 . 8 
7 . 0 
5 . 2 
5 . 6 
6 . 8 
10 
6 . 9 
5 . 8 
6 . 4 
5 . 6 
11 
6.91 
F e b . 
4 . 6 
15 
5 . 3 
3 . 9 
4 . 1 
5 . 2 
4 . 3 
5 . 6 
4 . 8 
4 . 8 
5 . 4 
5 . 7 
12 
6.21 
M a r . 
4 . 1 
3 . 5 
2 . 8 
3 . 5 
4 . 2 
2 . 9 
4 . 9 
6 . 4 
5 . 0 
4 . 2 
4 . 1 




8 . 8 
8 . 8 
7 . 9 
10 
15 
5 . 9 
7 . 1 
5. 1 
19 
7 . 4 
5 . 2 
3 . 5 





7 . 3 
5 . 7 
7 . 6 
7 . 2 
5 . 9 
8 . 5 
8 . 6 
9 . 5 
7 . 8 
1.7 
5 . 9 




8 . 5 
6 . 2 
4 . 0 
8 . 5 
11 
9 . 8 
8 . 9 
11 
9 . 3 
11 
8. 1 
4 . 4 
13 
8.75 
Ju l . 
5 . 8 
5 . 0 
6 . 8 
6 . 3 
7 . 9 
8 . 5 
10 
10 
7 . 3 
10 
5 . 5 




7 . 1 
4 . 4 
3 . 9 
6 . 4 
7 . 1 
7 . 6 
7 . 0 
10 
6 . 3 
7 . 1 
3 . 5 
3 . 0 
8 . 2 
6.05 
Sep. 
5 . 4 
3 . 5 
2 . 7 
6 . 1 
6 . 7 
6 . 0 
5 . 9 
5 . 0 
4. 5 
5 . 2 
3 . 2 
2 . 7 
5 . 5 
4 . 8 0 
Oct. 
5 . 4 
4 . 8 
2 . 9 
4 . 4 
4 . 6 
4 . 1 
3 . 1 
4 . 7 
4 . 8 
5 . 2 
1.3 
5 . 0 
5 . 8 
4 .32 
Nov. 
5 . 3 
4 . 7 
3 . 0 
5 . 4 
5 . 4 
5 . 7 
4 . 5 
4 . 9 
4 . 2 
5 . 2 
4 . 7 
1.9 
5 . 5 
4 . 6 5 
Dec. 
4 . 0 
4 . 4 
2 . 3 
3 . 6 
4 . 1 
4 . 5 
4 . 8 
4 . 3 
6 . 2 
5 . 7 
4 . 9 
4 . 1 






















,1 'E l 'A RADIOACTIVITY SUBTRACTED POTASSTUM­4 0 IN LAKES, STREAMS AND WELLS 
NEAR TO THE ISPRA ESTABLISHMENT p c / l 
1964 
SaiupUti;* peint 
P I O 
P l i 
P 1 2 
P 1 3 
P 1 4 
P 1 5 
P 1 6 
P 1 7 
P 1 8 
P 1 9 
P 2 0 
P 2 1 
P 2 2 
P 2 3 
L a k e s 
Monate 
V a r e s e 
GomabbÌQ 
R i v e r s 
Acque Nere I 
Acque Nere II 




Drinkable Wate r s 
F a r m Vicina 
F a r m Casel lo 







6 . 5 
10 
8 . 7 
3 . 7 
8. 0 
5 . 7 
¿ 0 . 5 
2 . 7 
1.3 
0 . 7 
6 .3 




7 . 3 
6 . 6 
6 . 1 
1.9 
2 . 9 
5 . 7 
3 . 6 
1.6 
0 . 5 
0 . 9 
3 . 2 




3 . 2 
3 . 7 
5 . 6 
1 .0 




0 . 8 
¿. 0 .5 






7 . 0 
3 . 4 
6 . 1 
10 
4 . 3 
110 
2 . 0 
1.3 
¿ 0 . 5 
1.4 
3 . 5 






9 . 9 
2 . 3 
5 . 5 
8 . 8 
9 . 0 
2 . 4 














3 . 3 
1 .0 
¿ 0 . 5 
1.0 
5 . 7 





8 . 7 
11 
¿ 0 . 5 
12 
4 . 6 
8 . 1 
0 . 6 
¿ 0 . 5 
¿ 0 . 5 





6 . 2 
7 . 0 
11 
3 . 3 
4 . 2 
3 . 2 
2 . 0 
0 . 8 
¿0 . 5 
<0. 5 





3 . 5 
2 . 7 
8 . 6 
1.1 
2 . 4 
3 . 2 
1.2 
0 . 6 
< 0 . 5 
<0. 5 





4 . 5 
6 . 1 
7 . 1 
¿ 0 . 5 
2 . 7 
3 . 4 
<0. 5 
<0. 5 
¿ 0 . 5 
6 . 0 





2 . 7 
3 . 1 
7 . 7 
¿:o.5 
1.9 
8 . 3 
¿ 0 . 5 
2 . 6 
¿ 0 . 5 
<0. 5 





4 . 0 
3 . 0 
6 . 0 
¿ 0 . 5 
1.3 
3 . 9 
2 . 4 
1 .5 
< 0 . 5 
¿ 0 . 5 




















STRONTIUM-90 AND CESIUM-137 IN LAKE WATERS 
1964 




" V a r e s e " 
Sampling 
date 










1 1 - 9 
9-12 
20- 3 
4 - 6 
9- 9 
9-12 






4 . 5 
0. ó 
7 . 0 
4 . 8 
7 . 2 
7 . 9 
7 . 9 
8 . 2 
4 . 4 
4 . 5 
4 . 5 
5 . 0 
■ Ί 
Ca 

















Q 9 0 
Sr 
p c / g Ca 
n 137 Cs 
pc /1 



















2 . 0 
3 . 5 
2 . 9 
l . o 
1.5 

























„ 137 Cs 



















CONCENTRATIONS OF RADIONUCLIDES IN LAKE WATERS 
1964 
pc /1 





























1 1 - 9 
9-12 
20 - 3 





















_ 106 Ru 
1.6 
3 . 2 
2 . 1 
1.4 
5 . 6 
8 . 1 
5 . 0 
3 . 7 
7 . 8 
8 . 8 
5 . 5 
3 . 6 
6 . 2 
7 . 7 
5 . 2 
3 . 3 
_ 144 Ce 
0.58 












4 . 1 

























2 . 9 
2 . 8 
1.8 
2 . 1 
2 . 9 
2 . 3 
1 .4 
1.4 
2 . 3 
2 . 2 
1.0 
Undetectable . Ρ 
cr 
CO 





P e r c a fluviati l i s 
Scardin ius e r i th . 
Gobio gobio 
P e r c a fluviati l is 
Scardinius e r i th . 
Gobio gobio 
P e r c a f luviat i l is 
Scardinius e r i th . 
Gobio gobio 
P e r c a f luviat i l is 



























Q 9 0 
Sr 












































3 . 3 
1.5 
1 .1 
2 . 3 
1.0 
0.80 
3 . 2 
0.90 
0.44 




m g / g 
2 .90 








3 . 10 
3 .25 
-
n 137 Cs 
p c / g K 
1 140 
4 9 0 














STRONTIUM-90 AND CESIUM-137 IN LAKE FISHES 
Biological 
spec ies 
P e r c a fluviati l is 
Scard in ius e r i t h . 
Gobio gobio 
P e r c a fluviati l is 
Scardin ius e r i t h . 
Gobio gobio 
P e r c a fluviati l is 
Scard in ius e r i t h . 
Gobio gobio 
P e r c a fluviati l is 




5 - 3 
5 - 3 
-
1 1 - 6 
1 1 - 6 
1 1 - 6 
1 1 - 9 
1 1 - 9 


















































r 137 Cs 
p c / g 
5 . 4 
2 . 1 
-
6 . 3 
1 .9 
1 .4 
4 . 3 

















3 . 2 
-
_ 137 Cs 
























P e r c a fluviati l is 
Scardin ius e r i t h . 
Gobio gobio 
P e r c a fluviati l is 
Scard in ius e r i t h . 
Gobio gobio 
P e r c a fluviati l is 
Scardinius e r i t h . 
Gobio gobio 
P e r c a fluviatil is 



























p c / g 
0.95 
2 . 4 
­
0.95 
2 . 8 
2 . 4 
1 .7 
3 . 0 
2 . 7 
­
2 . 1 
­
Ca 




























­ s 1 3 7 
p c / g 
1 4 . 3 
4 . 9 
­
7 . 1 
4 . 1 
7 . 5 
23 .5 
3 . 3 
7 . 4 
­
2 . 5 
­
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­ = M e a s u r e m e n t not p e r f o r m e d . 





STRONTIUM-90 AND CESIUM-137 IN LAKE FISHES 
LAKE "VARESE' 
P e r c a fluviati l is 
Scardin ius e r i t h . 
Gobio gobio 
P e r c a fluviatil is 
Scard in ius e r i t h . 
Gobio gobio 
P e r c a fluviati l is 
Scard in ius e r i t h . 
Gobio gobio 
P e r c a fluviati l is 


























































































I sp ra 
I s p r a 
Brebbia 
I s p r a 
Capronno 
Quassa 

































A ■­■· ρ A o e 




















I c 90 
1 Sr ! p c / g 
is ¡ 15 .0 
¡ 19. 0 
! 5.8 
! 9.7 
! 6 .8 
! 9.4 
! 9 .5 
¡ 14.0 
! 14.8 




! 20 .6 
! 15.6 
¡ 15. 0 
1 12.6 
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STRONTIUM­90 AND CESIUM­137 IN VEGETABLES/*^ 
1964 
S p e c i e s 
Spinach ­ "Spinacia Olea r i a" 
Silver Beet ­ "Beta Vulgar i s" 
Lettuce ­ "Lactuca Sat iva" 
Catalogna (local name) 
Lettuce ­ "Lactuca Seavle la" 
Chard ­ "Beta Vulvar ia" 
Chicory ­ "Cichor ium Intybua" 
Endive ­ "Cichor ium Endìvia" 
Turnip Leaves ­ " B r a s s i c a Rapa" 
Cabbage ­ " B r a s s i c a O le rácea Capi ­
tata". 
Curly Endive ­ "Cichor ium Endivia ' I 
e 90 Sr 
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ag 
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6. i ö 
4 , M 
2 , S3 
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2. 6Θ 




4 . 8 4 
2 .86 
r 1 3 7 
Cs 












(k) - All the va lues a r e r e f e r r e d to f r e sh m a t t e r and a r e obtained f rom pooled samples made up, for each s p e c i e s , with 
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¡ P c / g 
! 1 9 . 3 
ί 1 7 . 5 
! 3 . 7 
j 1 8 . 6 
¡ 2 5 . 6 
! 1 3 . 6 
! 10 . 1 
ί 7 . 8 
J 1 1 . 8 
i 1 5 . 3 
! 2 0 . 6 
ί 1 0 . 5 
ï 1 5 . 9 
! 8 . 6 
i 1 5 . 0 
ί 1 3 . 0 
¡ 16 . 0 
¡ 1 7 . 1 
i 9 . 5 
C a 




















S r 9 0 


































Pa l l anza 
P a r r u z z a r o 
Solcio 
Angera 
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m g / g 
5 . 3 
5 . 4 
3 . 6 
5 . 4 
5 . 2 
5 .7 
5. 0 
5 . 0 
5 .3 
10 
4 . 2 
4 . 0 
4 . 3 
6 . 3 
Ces ium- 137 
p c / g 
1. 1 
2 . 2 
















































JANUARY FEBRUARY MARCH 
JANUARY FEBRUARY MARCH APRIL MAY JUNE 
FI6.1-Daily average concentrations of gross beta 
radioactivity in air at Ispra. 
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JULY AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER 
FIG. 2 - Daily average concentrations of gross beta 
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FIG.3 -Monthly average concentrations of Strontium-90 
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7 963 
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1964 








FIG. 4 - Gross beta radioactivity monthly deposition at Ispra 
Fl G. 5 Strontium-90 monthly deposition (histogram) and cumulative 
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JAN MAY SEPT JAN MAY SEPT JAN MAY SEPT DEC 
FIG. β Sodium-22 and Cesium-137 average concentrations 
in the milk of the zone of Ispra. 
EWtaO OEFMTNO COSTBJTO 
Επηαο pfomscfBO COSTTMTO 
CDFDO DCFMTNO MEALIZZAZCTC M CORSO 
ÏDrVO OOMTNO Μ PROGETTO 
TOBBE Ν CONTROLLO DELLE NAOAZXM 
SOIL SAMPLING POINT 
HERBAGE SAMPLING POINT 
CONTROL STATION 
FIG. 9 -MAP OF THE J.NR.C. - ISPRA ESTABLISHMENT 
So/7 sampling point 
Herbage sampling point 
Milk sampling point 
J.N.R.C. 
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I To disseminate knowledge is to disseminate prosperity — I mean 
j general prosperity and not individual riches - and with prosperity fjj Î S s ^ f i J 
| disappears the greater part of the evil which is our heritage from 
I darker times 
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